imply strong convergence of u~, to ~co in Here and further we will denote weak and strong convergence by -and --~ respectively.
When the first property is basic for establishing existence results in a minimization problem (cf. [4] , [ 11 ] , [12] ) the second one is relevant for investigation of stability of solutions, convergence in numerical schemes, etc.
The basic conception for definitions and results in this paper is the observation that an integral functional I(u) admits one of the discussed properties at a function ~co if and only if for a. e. y E SZ the functional with the integrand L(y, uo(y), v) (y is fixed and determines the integrand) admits the same property at the linear function with gradient Following this way we unify previous background on these problems both in sense of conceptions and proofs, introduce definition of strict quasiconvexity which turns out to be responsible for the weak-strong convergence property, and partially characterize the class of functionals having this property everywhere. The basic tool in this work will be results from gradient Young measure theory that is motivated by recent contributions of Kinderlehrer &#x26; Pedregal [18] [19] [20] in this area.
It is well known that the following definition of Morrey [27] is relevant for lower semicontinuity results. Further we will also use the notation J(u) for integral functionals with integrands L = depending on only for to distinguish this case from the general one, for which the notation I (u) has been reserved.
It is well known that quasiconvexity at a fixed point does not depend on a choice of 0 [6] . Moreover, arguments of Proposition 2.3 from [6] let prove also. The following result of Acerbi &#x26; Fusco [1] ] is a characterization of the class of functionals having the sequential weak lower semicontinuity property everywhere. In the case p = oo it is enough to demand boundedness of L on compact sets instead of growth conditions at infinity [27] .
In the scalar case n ~ = 1 both sequential weak lower semicontinuity and weak-strong convergence properties may be characterized even by means of pointwise properties of integrands. 
Equi-integrability of a sequence fk : 03A9 ~ Rl means that for any ~ > 0 there exists 6 > 0 such that for any measurable subset S~ of SZ, for which meas SZ b, the inequality ] ~ holds for all >~.
The first assertion of the theorem has been first proved in [3] , the second one in [30] (see also [31] ] for a slightly different proof, and [32] for a very elementary proof of a weaker assertion). For L = v) convex in v an optimal condition implying the weak-strong convergence property had been obtained in [33] .
In the scalar gradient case (03BEk = ~uk, min{n, m} = l, l = mn) the converse result is valid. [14] and later has been improved in [20] , [21] . Moreover, "sufficient" part of our theorem is equivalent to results from [21] It may seem natural to suppose that it is enough to demand only strict inequality for cp not equal identically to zero in the defining inequality for quasiconvexity (this property has been also named as strict quasiconvexity in [24] ) or to hope at least that validity of this inequality at every point leads to validity of the weak-strong convergence property. We disprove these hypotheses by counterexamples.
In the same section we consider the problem of characterization of the classes of functionals having sequential weak lower semicontinuity or weakstrong convergence properties everywhere. When it is known (cf. Theorem 1.3) that quasiconvexity of L( x, u, v) in v for a.e. x E S2 and all u is precisely a necessary and sufficient condition for the corresponding integral functional to be sequential weak lower semicontinuous everywhere the situation is not analogous in the case of weak-strong convergence property.
It is an easy consequence of results of Alberti [2] and the arguments introduced in the proof of Theorem 1.8 that for integrands of the type L = L(x, v) strict p-quasiconvexity (which is strict convexity in the scalar case) in v for a.e. x E 0 is both necessary and sufficient condition for the weak-strong convergence property to hold at each function. But in the case of dependence of L on u there exist counterexamples. We will introduce an integrand L(~c, v) : R x R2 -~ R, which is convex, but not strictly, in v, in spite of validity of the weak-strong convergence property everywhere. Therefore, the complete characterization of the integrands having the weak-strong convergence property everywhere is quite subtle problem.
BASIC RESULTS IN YOUNG MEASURE THEORY
AND SOME AUXILIARY PROPOSITIONS Further we will denote by Co (R1) the set of continuous functions &#x26; on R1 for which = 0. We will denote the set of all probability measures on R1 as following [21] . In order to distinguish the scalar In propositions 2.2-2.5 we will assume that 0 is a measurable bounded subset of Rn .
The following result due to Balder [3] , Ball [5] improves the original contribution of Young [34] , [35] . there exists a compact set C, such that supp{03BDx}x~03A9 C C).
Remark 2.7. -Another important fact from [ 18] , [20] This result may be also obtained as a consequence of stability in the Hodge decomposition [16] (see [21] , Theorem 3.10). [18] , [20] [26] for additional information). Proof. -The fact that strict p-quasiconvexity implies the weak-strong convergence property was proved in Theorem 1. By [2] there exists a function u(x) E such that 
